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(57) Abstract 

PROBLEM TO BE SOLVED: To suppress the cost 

SOLUTION: A second substrate 23 having electrodes 15 
at both faces thereof is laminated on a first substrate 
21 on which an ejection chamber 6 and a diaphragm 10 
are formed and then they are stuck with each other. 
After that, the first substrate 21 is cut along a face 
perpendicular to a laminating direction to be divided. 
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(54) mwazmi mmttm^y fosss^ 



(57) mm] 

[»^®] rtWSBK^iWl 0 Sill- 
s' 1 ONffitcttfiE 1 5 *RWfcfL=3S«2 3 £SJM 




C2D 

1 

Tztttumt. ^mm^&m^misc-r^mm^i:. c© 

ffi. 10 

[if^Ji 2 1 i tcsfflozmmntto^- » poms 

M»*JBJi5U c©ia«jSffi«:8(ria****JsSLfcll!z: 
m*m4 1 mm. 1 7iM3.©t,vrftjfecciaK©sK« 

tttB^-f K©SS3t^S«c*s^r. itirlE#fJl,ycf£©lg— 
SKOWWiBSTlHWBIRaWBWaiOrWS 10 0m 
m«TK«l{tT4C£*4^±*&*»ttHi^? F© 

BJz K> fc^S < TOUTS C t*W«i-i-*iRjBW:ffl'N » 
F©SB§:fr;£. 

[is*3S6 ] mmm 1 t^ms ©^-rn^iciais©-^ 
ttm^» Fommumas^x, una*— ««©**««: 

[|&9I©fiMffi&i88j] 

[oooi] 40 
[0002] ; 

-*«:. ^ U > * . 7 7 ?->5>J, ffl^ 

ts. ) Kffliiew-f^yi* neigg(cfcwi.s[ 

iSttlti^y F-C&S-Oi'y* ^ h-^y F£ LT. 
i'ii'&tttBTS^X^i. ^X;Wig3lT-2.«S. (R± 
IBS. -YVfiSSg, bews. jmes. flnuffi 



$558 2 0 02-86738 
2 

[0 00 3 ] C©«t^fe#«M^>^^i f h^? Fi 
Ittt, mfcPHSRi^e - 7 1 8 8 2#<£$g-£'#B8¥5 
-5 06 0 l-^*KHR*3*irt>4«fc9{e. ttffl^S 

[00041 ^-U, C©«t9<C'(>4'5?* » F-^v'F 
CCJroTiifff^ MFfldBM%tf 5fc«>K:w:afeJ>&4 > 

[0 00 5 ] fCT, §£*©^>i'i>x » h-N^ KfctJ 
l»Ttt. ±fB<f$PB¥6 — 7 1 8 8 2#fil8(Cga 

^3tirC^J:'5{Ci!±l±iMliSS*2 3 0/imlcSfl, 
3e»{c#gfWl l-9 9 3-^B««:|l!^3tit:i»*<fc5 
(CB±aj^©iS§?: 1 0 0~ 1 6 0 ym(C«5tU ttHi^ 
©flnxfflS ; &^ltST-5)t»K: > i/«;3>">x^**reL/ 

[0 00 6] 

[»9ia*»fcoj: '5 4 at*© 

^•jn^x^ti, ^-©^> FV >^ft*4***fltL 
t, lSfc-3itS<fbnn>i 1 5 0mmI©->'J 
=i:>^ ^©tg^, -€-©J9S*U 0 0-6 5 0 nmX £> 

^x/^©s^^i•€:BlJ^^as(•^•riH*«:^•cac«i:^c^^ 
[0007] #f^tt±te©ps(c&#T&$n/c*>© 

[0008] 

a&ffitcrBortaKTL-c^sj-r-sfe©^*^. 

[0 00 9 ] C C-C. . m—mW.i)%>-?tlbi<'V =J 

c©H»JKEK*«*#i«0fc#:xSMK4 
«r. i/';3>©iSSg^c«J:or^-rsci*W$u 

[00 10] »-^fi*5J/y3>-)X^T*D, 



(3) 

3 

co o 1 1] ztiz<D&*miic{%2>mm*tm^v f<d 
w-mwm&vmwmmLxmz i o o um«Ttcini: 

[ 0 0 1 2 ] 10 

[0013] CC7M>^x v Y^v F«\ '&yfrf*> j m 
KIS 1 (7)±i(c-g^/c/X^i4 i ^l^rg^i/c 20 

[0014] 1 $U*, *SJS^ 'J n>Sffi*ffl 

?1B&«1 0afeVCC«:HiS6HI©B5Sl 1 iJfcJiR-rSGn 
SB, *Bl*S8**]SS"r 4[HmP£^/&LT^4o CCDijfc 

^ > ^*tf ^ci^ao *tmm 6 i # 4B3»** jK/a-r 

C £ «c J: 0 CDflSS^ 5 &<DT>£>4 . 

[0015] ««*«3 cc«, hmss^ »; a >s«*ffl 

a**JiSU J C<DBWbB3 atc*«&£3t (MS) 1 4 

z&f&Lx, toman 4fiffi^jg«i«i occfchfirr* 

^16^MU Cti6(Dtg»iSl Oilil 5<h&Cj:' 40 
oTT*^x-£g|3 (x*;l^-^£#|8) £fltJ&b 

ti>4„ 

[0016] C©*S»«3-©««l"5±«:|i»«FEl 
8&01/U=i>«{fcit (S i O,) &^©JB«J11 7*fiR 

feLTt,>4 0 tt*5, 5*«as«3-<o*ass#a* 

«>(D»S^'y F8B1 5 a^Mltl^o 
[0017] SffiKS3<DmSl 5ibt(t m> 



«f»20 02-8 6 7 3 8 
4' 

4 A K Cr, N i »<D£«*m-*\ Ti, TiN, W 

[0 0 18] >XJl/'fe4CCttt/y n>s«*fflir^r, ^ 

OTt,>4„ tf£&§St£l C(D^X;l/«4 iSSSBS 1 <tte 

Mia, 4a4^Urt«8^r8^0r^S. 
[0019] ZKDJi^lcmmLtcJyfisx vh^v F 

{c*jt»r«-, JKStogi 0 4*lliiU, «®1 5£H 
J?IJ^@£ UT, 1 0 1 5 i©fflCC|g»jffiSB 

*EPjn-r 4 1 i (c<t o , jisms 1 o tmm 1 5 i©ra«c 
5ffl)J^^©T4o tftte^O, tttnie©rtga* 

mm i o»ssi 5fflij(c?i#jA^n4 0 

[0 02 1 ] ^CC, *^HJCC^4-Y>^^^ 9 h-^^ F 
CDgm^acDJH 1 WiJgJB(coiiTia-571MH 1 1 %fc 
#MUTitt0JT4o 05 7!;Mia7«|5j^@X?M* 

io»hi;< «««fi**|Dir oseSKWiMH, H l l ' 
[0 02 2] Mb (a) &0'SI8 (a) KSWJ: 

smutty (no)XB(ioo) r$>4->»;n>^ 

^^ffl^t, CCDmx»«2 3CC«5*^ hatl>«F5 
a*^j2 um©JS3$CJ&£-r4. 

[0 02 3] C<DfjbJi2 3 a<D»S« % mm 1 5iV 

«A<, i-3Mmifi*airfti ( cct, 

«2 3tt, ^«^ff?»CcaiT^4pMCDWi^>yr3> 

[0 024] «lit 4 $Z1S2 3±(C^ ^- F UVTs V 

l\ t<D:7* FUt^^ F^*^->*vx^<b LT, ^Yt 

y^^>XmS3 (Blift«) : BHF-63U&i') *ffl^ 

8 (b) CC7j^*r<J:5CC, '>'j3>WtlS2 3 aCCDflgpi 
4*^"T4o 
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[0 0 2 5 ] C<D±%<DW%$1 4 ©ffi 0 &#»i«ffit* 

[0026] 3 etc, iiwf4i^^^vy3>i 

Srfa3 0 0 nm<D«3tt:itt«U 05 (c)M18 

@i5ic^u/c^ x imk£&mzmmi>x&Ri>i,, 

It^I^c -e<Df£ v 05 (d) (d) te^T 

a. cn^-^>yirisi smmtcffimmi i 

[0 0 2 7 ] mi (a) M@9 (a) temTJ: 

sec, ttasescflBttsi ozmm? zmsmm t 

45»-ifi.2 1 i UT, pi(Dffifi^^ 4 ( 1 1 
0) tDteSffi*fl[*J^oMffiWgfL;fc^i;r3>"?x^«: 

K*Kn>&t«f 2 5*&mL /Co CCW, Sg-»g2 
1 teffiiffiK (5 x l o lB J§HVc m 3 £LL©i«K) <D* 
^MaAlWl C*i*fgftffcU JlKrfgl 0<D/13 

[0 0 2 8 ] fcte, ^F««3r*S!j<n><DttA*ffi<b L 

[0 0 2 9 ] ^C, 3t«2 1 COW 

I4CMP (chemical -mechanical -polishing) tj:t(D 
tfffiTttffiPBU ^(D«13?:RaiO. 2nm« 

[0 0 3 O]»ur, l bftz^mistcztixon 

3fi2 3, 2 3i^--lS2 1^n-enRCA® 

3, 2 3*8^*4. C<D±Z. Cft?>CDfgX»g2 
3, 2 3S^S- St£2 3*U**Ux>^-— > 3 >:7-3r 
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[0 03 1 ]*Lt, 77^y>h^7Lfc»-l« 
2 1MSrlfi2 3, 2 3«2^t>^-t«ciA 
U 1 x l 0" 3 mb a r^T<D*affi«:«c*Sr«BE-r 
4. »— »«2 1M^3S2 3, 2 3<OT 

3i2 3, 2 3*JP3io» 5ci.r^'JS^i«7 

[0 03 2]^ te«3 6*>*te»— K«2 
-«fi2 3 , 2 3 *#H«-FT\ 9 0 0 °C, 2 

MKT^Cit, 011 (a) Cc^TiMt, fg— 
S« 2 1 2 3,2 3 £ *3*HK:«^ L/fcJK 

^BB#2 6#f#e>ft4. C(D<b*©«8j5Riaffi:«, 800 
- 1 2 3 0 °C(DSSffifflr*n«, aoWKWBXSiC 

20 [0033] &&mt2 6 *»aiufca fc m 1 1 

( a ) (c^Tcfe 5 &Kffi«tt©y^+*> KXR2 8 £ 
ttfflbt, RH (b) fC7*-i\fc5fc:»— ««2 1<D*WS 

mm (c) tC7jK-rJ:5&«JWr5g"C*4^>r+*> F 
3q^>T-;U3 OfcffiJBUT, !£— S^2 l<Dff Softie 

— a«2 i*«j(W-rs »b?2 i * rm- 

«E*#3 1 j ilO. ) . 

[0 03 4] CtKCj:^ HM (d)'«C^T<fc5^ IU 
30 B$fC> HXSK2 3 CC^-SS¥f*3 1 #«^3 n/c§|5 
**2 7**2tt»6*iS. Jfl-S«2 lOtfJIWKItt 

[0 0 3 5 ] COJr^CC, tttt^6&C«S«iSl 0*3^ 
SS2 1 ©WffiCc«ffi*KW/c»ll»S2 3 

40 [0 03 6] i/c, m-m&2 i'&#J**:l>FJ)*<{ 

FXft2 8«cf*«»ur»-lS2 

«2 3©j^a<tl3fe/h3<WP"rSC4r, «J»fBS©«J 

fc, COi©^, »«2 l<05^f8**— *«2 3(0^ 
ScfcO fe/hS< Lt, ^>f ^> F3g*-f-;l/3 0£3g 
K^2 g^fiR-rsciCCcfc^r, ^-/i-^r 
> -Y 3 0 *«fli^4IB<OAti36SH«:lS«Lr 

50 [OO37]06(b) M19 (b) iCSot, ±» ■ 
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«3*filO0MmWrS<tS. ft*>\ C©cfc5tt 

[0 03 8 ] ftflfljfctt* 3 1 «C»UT« 

H?9 5±5wm%fflotIib/cg, ttHM6<Dfln 

i*Stt, SS^^S < fto/cC iCCiSSKftEffiKfLrr 

k »»«> a c <t * & i > . mm^y? zmwcmmn 

5 0~ 1 0 0 MnKDfH, 9 0 m mff ifi-Cfi 
t>#tt£f#3C£*n?#/c« 

[0 03 9] ffl-S«¥{*3 1 SMLTI 

cc , iccfM-c(Dx y ^ > y/< y tjb 4 «c * ^> y a ymit 

R*-C V D ft £<Dj5&-em 1 0 0 n m <DJP S dCBfSrT 

^Fg(D7X^^Ml/c fl ftte, Sf*X£«2 3_h© 
«Sl 5<D^4r->(C»LfS^J»T^-ry> h^ffitti* 

[0 040] C(DH— S«¥#3 1 * h 

x^Sr^-ra. ft**, »»^»)xa (»— 

3 1 ) ^<Dl£ll:£fa<D|IS^T\ *tl*tlQM&Wfi 
S§£2tf£<h, F7*:/teki:ft6ftl> 0 

[0041] ^tc, ccD^^a^2 : 3 zm^Ltcm—m 

«*f*3 1 *iS«K<D*K{fc# y •? A«« 8 

o-cccftrt»ufe3 0%i8SKOH«S) *«:««U > 

y n >©IMx ^^t^t (a) a 

0110 (a) CC^Tct^tc v ttaS6, ftjIjKM7R 
OTIS'*? FSB1 5 aSP^fti^^-r-So C©i^(D 

2 5Cc£(jSLfcB^ xy^>^u-h^o<iBTTS 

[0 04 2] ttfc. asaffior;!/* y ^«<D7K*«*ffl. 

^Ti^>^l/A TMAH (f h7 • 7 
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CCDf^ »^ot'J>^ (BSMilft 

io») ^f>ieig»'CK»3i±s. ttor, 

[0 04 3] CCDS, 08 (b) MSI 0 (b) K:^ 

It, S^v F^Xtc^9ftUT^McD^>^x ? 
h^* F*f#fc. 

[0 044] C<D-/>**Px? K«, ^ZIS2 

10 3<tgr— s«2 la^-rn&^y a^V^^Vfo*), C 

Xg*g2 3 <hH— S®2 1 iOlfflooJRiieSfiM^ft < ft 

A4-y-^X-s* F) *^4Cifc?I«Bia'S Q - 
[0 045] &cc, c<3WRJfiXB«:*j»*»— SS^ttfr 
XgcDf6©WCCOliTHl 2*#I8Ursttl8-rS. CCD 
20 (SIS (a) (C^TJ:^{c$feSSgp^»T®*Rt^cD 

• Wt*>KZA4 0?:lUr, PUS (b) JCtj^J: 5 
£«2 1 CD^HnccKBB*n«©^Y Fi»4 1 * 

[0 046] COJ^Gt, y-f FrtJBJI*^-^ 

©cfc^wiirs- s«2 i*ww-r*frcc, fir- 
StS 2 1 <DW-&Zm=imM2 3 O^Jgct 0 fe/hS < ifglj 
U M«:y-r+*>FrtfflJI*-f-;u**i*3-ra*f-f F 

30 tteMj£Ltc±$5*)~e&2> 9 

[0 04 7] L^fe. 0-S^2 1 O^S5:mxSffi2 
3(D^JB«fc0fe/hS<WHlJ-rSC<btCj:f3, ^-SK2 

*Btt^r©«B*i»±r 4 cim ^cfc 5 ccft & 0 
[0 04 8 ] rttfofe, si 30 (a) icm-m&2 1 

Stf*2I«2 3. 2 3€rttrvU3>«5x^(D4B»* 

H-SS2 1 i^2S=K2 3/ 2 3<fc©BCc®il (Dfl 
Ci) ^ff^ET-SCitcft^^ mm <b) «C7nTcfc5«: 

40 s-a^2 i<D?tm*mmrz>ti*icmrMm2 3, 2 

3©— 8B*feWB(|-r*Ci«cJ:0, *-««2'li«f2 
S*£2 3, 2 3 i©ra(Cg^ft< ft^ 0 cn^D/ 

HUB* 1 0 0 0 #^«fi(D{±_htf C <fc CC <fc 0 t 

s^itt ^* p -fe ^ cc m? c t & pjtg tc ft 4 . 

[0 04 9 ] ^{C, CO»jSXS(C*JWSai— «««J»f 

xfitDKccfikcDWco^r 0 1 4*#jraurgftwrs. 

CCrit HB'(a) {cSti^c, SS2 li» 
Z1S2 3, 2 3i *\s}-{±mxm&Ltc 3 JflCDjg^SB 
50 #2 6£»J!U ^JU^^U- F©Sf4 2^t, 
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[0 05 0 ] C<Dcfc5CC^;l/^^U- F*ffil^igffi!Ffc 

iHU KOJKfcifta* Mfc*H*i4. 
[0 0 5 1 ] **WO*2|Btt«»«:«S^>^ 

[0 0 5 2 ] rtjRCDWSBt*/^;* (/cii«, 3 

-^>^±7 7 40 :ffia*fe<!f) £JSX«t£2 3 Ctffi 

i>r, ccd^~s*2 3^7* b y.u v^? -air 
BHF-63u(ffia«) &£) »^r, $n«2 3ra 

[0 0 5 3 ] C©<h*<oa0ii*att^ffi«f4©ff3 
1115 (SaH«C(£NlM»l 7 ) <btBttfil 0<h<£ 

zmxm~m&2 3<D±mtcwmz&s y* b us>* b 
zf&mux, ?* bx.y*is#<D^m&mi<>-c* mm* 

l&jSufhtctiXDJ** #%1f-?xy * bW7,b^ 

[0 0 5 5 ] iJc&C, »^2 1 <DBi(C^7^ifi^ 
6ft«*lUHK2-3. 2 3*»«a^r«^Lfe. JM* 
Wfctt, §SS2 3, 2 3«:RCAi56^r*n6tiSS« 

*«^*u»t>*ffltfW£-r*. fir, iii5^ 

[0 05 6 1-eit, SS^^SlftTt, 4 0 0°C1 

®11S2 3, 2 3ffliJ^S^{4r3 5 0-5 0 0 VCD 
HEE£E[7flD L , NHH££0C J: o T 3 tfccDSffi ( 1 ftOS 
-Sffi2 1 t 2 ftCDmxa«2 3,2 3) £|H]H#«:?g<£ 
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[0 0 5 7 ] *CD», JS^Sttt2 6£i££fJU JKOfctJL 

/cf^ v m i ^jfejKJSiigacD^ffiT 1 ^— s«2 1 *wk 
or, arna«2 3cc*-atK*»3 i£&^i/tSB« 

10 [0 0 5 8 ] C(0<fc^^Z^«^C^^^S®*fflt>5 
Citfin^ MfcSriati*. 

[0059] ;wc, *^cd*3 zm&mic^xmw 

«c<. ES^— S«2 l £#^T^> KftMTO*^~;b 
3 0r^J»fL/c o 

[0 06 0]C©»^ ^T*>FrtJB3g*-/--JU3 
0(D?JW 3 tt v ^JWr-TS^^^ (fg-gg2 l) ODfiS 
20 ^Br^<D«jgrjaaccj:or«S3ns*J, CCCtt, 
ISl50mm, m$ 6 2 5 /2m<D^ *^£JBUT V #J 
|lBM»3lg5 0mia/mi nib, ^U-F©/»3«3 
0 0 ym(Dfc(DI:ttfflUc 0 

[0 06 l]C©it, »-«S2 lCDBIfcttttiitf-f 
-;l/3 0CD^ft^<D/ctf>3 2 3 wm&<!:fc:fc9, fiS l 
5 0 mm, J13 6 2 5 MmCDfil— St£2 I «, ^Kf^iC 
»lS«*f*3 l©/53*sttl 5 0/xmCCtt-o7c Q CCD 

3 0/umr^0, KSiSSttl 0 0 unKDmZttCWm-? 
30 4©tt, ft <* 5<Srm»«OHiJ0« (SfWHIfttM) 

[0 06 2]fcr, CMP(DfS4fflC^I-Ig^ 
f*3 l«K5Fgl/c fl JBaoCMPOfiSBrB, 
0. 0 1 MmggtDifil^ 8fSB6-5jr0. 00 8 

o. l — o. 2 nmiffiii>r^p»&ffi3Wff snso-r* 
s. enactor, vtmm6*&i8,?2>tctb<D7 * b v 

[006 3] a*5, ±sssni6j^S8r ? h 

[0 064] 

so a, »—K**SWil*W«:SiBttffiCc}9orW»rLr^ 
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S. 

[0 06 5] cct, srss^urntfya 
«ffi<t. «£n««ciMfc***JiRl,T. eoeifkMKEl 

is— . mws<omm^mifitj: < & c . pwty" 

F (SR^y F) SrigofctS^Klte^-rfc. 

14**2c/£ L- . <3Mtt©iftl > 'n F .*» * C <t » 3 . 
[0 06 6] g/c, 0— SS#i" J^^^x^rftO. 

w—mmmiMm^f ? * v $> k> . mm tcis?ss^^Ji 

^MlfcS-Ifi, »^MiJCc[U]g|?*^U c© 

[0 06 7] $ £>ct, ^m^cwmm— wmmm* 

W-WWMJ&vmMWmbxmZ 1 0 0 Mm&TtcWf-ft 20 
S, Jgccttw^3#<6t»c£rs#ttx**>y©fc 
[0 068], *fc. *«£l,fc 

tscitao, ^-/-^t^ FrtJl3J*-/-X'&£*©#j 

Ci*iTtr4. 30 

[oo69] 3 etc. *— »ffi©^ja«cft]»r30*iert-r 
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* ©jtntcj; tjaeKcfiis-rsc ±#v.*x— maims. 

CHffi©ffi**SiK] 

[B i ] *mw*mmLtcffligiJ f 
©#jBi4WPjia 

[0 2] — F<DMmKM-C7r;-?±mi&Wm 
[03 ] ISP^ F©ISttfiS^*r6l©^fi<J»fMiJiH^0 
[134] [bj-s* F©^tt«^^[6j©ss»a;^mS;fifjBf 



[0 5] ##PJ3©£? 1 £M0£fi«:ffiSIBK F©«JSI 

[0 6] ls]|4j*xig*^-r-5>!i«j«^a#*rS]©^0 
[0 7] RSBtxe«K^-ri«»MSM#^nfii©n^H 
[08 ] mmmn:m*mw?zM®&M^jjm<D®mm 
[0 9] rawjtieittw^ssttSft^TSrifiioBiwia 
[010] mmmxmzmMrzMM&mttfooimw 
0 

[011] |S|«J6lS©*-S««»ria*BiWr*tt 

mm 

[012] mmmjLM<Dm--mmwMT.m<Dm<Dw%:m 
wrzmwm 

[013] mm—m&miJM<cfammiK&&zmm 

H 

[014 ] R«j8EES©»— SS«JWlg©Jg«cfl6©« 

i-ms&mw.. 2-isit, 4-^x 

0-iSttffi, 14-G3SI5. 23-m-»«. 2 3-»- 

s«. 2 5 -imsKtf'co&tfcji. 3 i -m—miR* 

f*, 2 9, 4 1 -tf-f m. 
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